induction motor for propulsion. Although there are several fuel cell chemistries and configurations, PEM is generally recognized as the best combination of electrochemistry, operating temperature, and weight for transportation applications.
The fuel cell supplies electric current via an inverter to the propulsion motor, which is a proprietary design. This chassismounted, three-phase, induction motor is rated at 225 kW (369 horsepower). Hydrogen is stored onboard in eleven 5,000-psi cylinders that are located on the roof. These Dynetek Dynecell carbon fiber-wrapped tanks are equipped with many safety features, including pressure release devices, which safely vent the hydrogen in the unlikely event of an accident or fire.
VTA fuels these advanced technology buses at the VTA Cerone Operations Division using a hydrogen fueling station constructed and operated by Air Products & Chemicals, Inc. The fueling station, which is leased to VTA, consists of a tank that receives and stores hydrogen in liquid form. Hydrogen is compressed to 6,000 psi and vaporized for secondary storage in a pressurized tank cascade. Air Product's unique liquid compression system enables fast filling of fuel cell buses. A fueling island dispenses pressurized gaseous hydrogen to the fuel cell buses. This facility is monitored remotely by Air Products and is equipped with a variety of sensors and alarms.
SANTA CLARA VALLEY TRANSPORTATION AUTHORITY (VTA) is a multi-modal transportation organization based in San Jose, California. VTA provides bus and light rail service in Santa Clara County, as well as congestion mitigation, highway improvement projects, and countywide transportation planning. VTA operates an active bus fleet of 423 buses on 69 routes throughout the urbanized area of Santa Clara County.
In February 2000, the California Air Resources Board (CARB) adopted new regulations for transit buses to reduce oxides of nitrogen and particulate matter emissions. As a result, VTA adopted a clean fuels strategy, which includes a zero-emission bus program. The fleet entered into contract with Gillig Corporation and Ballard Power Systems to procure three low-floor fuel cell buses, which were delivered in 2004. VTA is working with the San Mateo County Transit District (SamTrans) to demonstrate these fuel cell buses in revenue service. In addition to complying with the CARB regulations, VTA's goals include testing the viability of emerging cleanfuels technology.
VTA is currently collaborating with the U.S. Department of Energy's (DOE) Hydrogen, Fuel Cells & Infrastructure Technologies (HFCIT) Program on the evaluation of the three fuel cell buses developed by Ballard and Gillig. VTA will operate the buses in revenue service as part of the two-year demonstration program. During this time, DOE's National Renewable Energy Laboratory (NREL) will collect and analyze performance and operations data.
This evaluation is one of several DOE projects that support the research and development of low-or zero-emission fuel cell power systems and is consistent with the HFCIT Program goal of an industry commercialization decision by 2015. Information gathered during the demonstration will help researchers assess the status of the technology and aid fleets in making informed purchase decisions. Results will also be fed back into the R&D process to focus future resources, as appropriate.
THE GILLIG BUSES BEING TESTED by VTA/SamTrans are typical in every way-standard seating capacity, wheelchair lift, air conditioning-but they are fueled with hydrogen and propelled by a fuel cell electric drive. Ballard Power Systems supplies the two 150 kW (300 kW per bus) proton-exchange membrane (PEM) fuel cells, as well as one three-phase The Gillig buses in demonstration at VTA feature Ballard fuel cell systems.
The fuel cell buses are powered by compressed gaseous hydrogen dispensed onsite.
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